Sustainable building design needs to consider uncertainty due to various sources, including weather condition, design uncertainty, and inherent random parameters, in order to maintain high performance. These different types of uncertainty requires more advanced computational methods. Therefore, this paper implements a second order probability approach to take into account two types of uncertainty: aleatory (inherent randomness) and epistemic (incomplete information). A retail building located in Tianjin (China) is used to demonstrate the application of this second order probability approach. The results indicate that this second order probability can deal with these two types of uncertainty in sustainable building design. This method can also provide insight on the dominance of design uncertainty or inherent aleatory uncertainty. Moreover, the variable importance method based on a locally weighted regression model is applied to determine the key variables influencing both aleatory and epistemic uncertainty of energy use for this retail building. © 2017 The Authors. Published by Elsevier Ltd. Peer-review under responsibility of the scientific committee of the 10th International Symposium on Heating, Ventilation and Air Conditioning.
[6] explored the decision making for HVAC systems by using Markov chain Monte Carlo method, instead of traditional deterministic approaches. The uncertainty of parameters influencing building thermal performance can be categorized into three types: design parameters, inherent uncertainty parameters, and scenario parameters [7] . However, the main limitation of these previous studies is that only one type of uncertainty is considered in assessing building energy performance.
Therefore, the aim of this paper is to implement a second order probability approach by considering both design and inherent uncertainty to provide robust analysis for green building design. A retail building located in Tianjin (China) is used as case study to demonstrate the application of the second order probability. The design uncertainty is also referred as epistemic uncertainty and the inherent uncertainty is also called aleatory uncertainty in second order probability analysis for this case study. Annual heating, cooling, and electricity use are used as energy performance indicators in this study to investigate how the variations of input factors affect thermal performance in the retail building.
Methods
This section will firstly describe the construction of building energy models. Then the second-order probability method will be presented in detail. The next section will discuss the variable importance approach to explain the results from the second order probability. 
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